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Rabcocx & Waoor Limited, a 
Donmaoj, of Babcock House, Farrrng- 
don Street, London, E.C4, do hereby declare 
die invention, C Comnamlcate d by Deutsche 
Babcock & wnjeor Damffebssklwekkb 
A/G, a German Qxrrpany, of Oberbaosen, 
R Mnrianri, Gmautf, for winch we pray that 
a patent may be granted g> us, and the method 
by which it fa to be performed ft> be particu- 
lady described it and by the *e*owing ate&>. 
ment:— 

The present invention aria te a to a process 
of and tool for expanding tribe ends, appfo- 
able for example id the attachment of water 
tubes to the steam and water dram of a water 
tube boiler. 

It is amnion praatjee to secure the ends 
of water tubes to a boOer dram by fitting 
each tube end within a tribe hdk in medium 
and then ^r^^e plastically the tribe end 
whhfci the tnoe hole, so tjiat it; remains firmly 
fa contact with the wafi of the bote to provide 
a flrdd-d#xt johrt. In order to improve die 
rrni i ihH M. r to the qenrkacy of the wbt, when 
die boSer is fa use, to uuVout of the drum, 
■the part of the tdbe projecting into the drum 
fa often beDedoat 

Several different methods of fi ^ lt ^ || Vg die 
drsiiTtl *' r p n ^inft have beeo used. According 
to one m ethod^ a t ool is used which tocfades 
a cflnkal mandrel about whkh are spaced 
three c o o opondfag tapered toflera, the tool 
being inserted in the tube end to be expanded 
with the axis of tie mandrel co-axial wrth the 
tobe end and the mandrel being fed into the 
tribe fedepenrientiy of the rollers so that the 
rollers are displaced outwardly into contaot 
with the inner surface of die tdbe. The man- 
drel Is then continuously rotated and the rol- 
lers are forced outwardly lb expand the tube 
end and at {he same time roll progressively 
round and into the tdbe. It has been found 
that with this method of expanding there fc a 



tween the tube wail aa&the wril of the fcrbe 
bole. 'Forth rxm are, the structure of the tdbe 
metal is affirrfrdj the mes*} becoming hardened 
by 1b* al ternating Im A 

According to a second rather sknflar 
method, the tdbe is expanded by a tod having 
a tapered mandrel and xoSas in which the 
mandrel and the rollers rotate and movie out- 
warily towards die end of the tube during- 
the expanding operation 
* According to a third method, a mandrel 
with a working surface having a cHs 



sHgfctiy greater than she inside diameter of the 
tube is driven: into die tube end, so eamanding 
the tube as it moves into it This m5iod has 
certain prac t ical difficulties when fpplSrf ' ^jL* 
; thlu tubes. * w " " 



tendency for each point of the tube wall, after 
each passage of a rotter has caused an expan- 
sion, to spring back elsstjcaSy and thereby 
pamd ta sdhrj r reduce the contact pressure be- 
pPHca 5r.di] 
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^ . tubes, which tend to buc£e^an& 

(he removal of die mandrri from jhe/fuBe. 65 
after the expanding operaticn oflni ^ves o»£ 
trouble* 

An object of die present inverrt ^U^ ' 
provision of an improved metric^^ i ^£CrSol 
for expanding tubeenda. —7- 70 

The invention: includes the process fe-tfift; 
touring of a tube end within a tnbeSo?eiq 
a tube plate, whkh comprises eipaudmg a 
part of the tube into SuM-tlgfe axttaa^ffldi 
the waB of the tube hole by the fotcKle 75 
puffing-out cf m tdbe ^*p g n f %^g member 
throug h the said part of the tube aid and 
rfmtiltaneoosry as a consequence of $t p uffing - 
out erTectmg befling of the mouth of the free 
end: of the tube into contact with the face 80 
<f the tube pkte. 

The broaden also includes a tdbe end ex- 
panding tod suhaMe for the expsading of a 
tube end within a tube faoie in a tube plate 
in whkh withdrawal means are provided for 85 
the fotcftje puffing-out from the tube 
end of tube expanding m#ft nf adapted during 
withdrawal to expand the part of the tube 
within the tube hole, and the withdrawal 
means are arranged during witjhdraw al to 90 
operate belling means which effect beffing of 
the free end of the tribes 

Tie hrvention will now be described, by 
way of example, with tefcteiH^ to the acoota- 
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ponying purely diagrammatic dra wrng&) in 
which: — 

Figure 1 is a sectional aide elevation of the 
forward cod only of a tool for «pg"dtng and 
5 beffing tube ends arranged to operate on a 
tribe end that extends through a tribe piste; 
and 

Figure 2 it a view samfar to Figure 1 bat 
with the working parts In a different cperat- 
10 kg posmon. 

In <be drawings, a tube 1 extends through 
e tube hole 2 fas a tribe plate 3- with its inner 
end 4 projecting beyond the inner fece 5 of 
die tube ptoe lb a distance equtl to about 
15 twice the wall thickness of tfie tnbe. The tool, 
indi c ate d generally by 10, factories a forward 
body part 11 terminating in a bearing surface 
12 which, when the machine is in use, is held 
firmly against the part of tribe plate inner 
20 face 5 which surrounds the tribe end 4. A 
mandrel 14 mounted in the body part 11 ex- 
tends artafiy beyond die bearing surface 12 
and at cooxoxenccaient of the f*p*ra*fag 
operation lies in the hririal position shown. 
25 in Figure 1 in which it extends into the tube 
1 to a point beyond the tribe place 3. At its 
inward or forward end the mandrel 14 is 
funned with an enlargement or head 15 ad* 
Joining a part 16 that tapers rearwardry to a 
30 csfioidcal part 17 beyond which a part 18 
._-pf-the mandrel is screw-threaded Into an 
operating rod 19 winch is coupled to the pis- 
_rton of an hydraulic power device (not shown)* 
-^.:A:^i©m> of four complementary f^wnKu^ 
35 .. members 21 are slid ably mutinied on the 
- .^spered mandrel pact 16 and mar be mural 
..dfaaadfcdalfencd position shown m Figure 2, 
pprtff ^^ffff f form a com— 
- jftefr zing-lite tribe expanding surface 22> to 
4QT=^9uftaggexed position shown m Fignre 1 in 
--wideJuGne opposed pair of the members 21 
. is-offs ct reaxwardjy of the other .pair so that 
^^^maaSi radius of each ntentber is reduced. 

--.The font members 21 are held together and 
45 to the mandrel by a hefical spring 24 that 
ensircies part-cylindrical sections 25 of the 
four members* 

SHdahjy mounted on the cylindrical part 
17 of me mandrel is a movable stop 30 m 
50 the farm of a mbe length having a gfadriaa 
rearward portion: 31 which is 9 sBdmg fit on 
the mandrel part 17 and a flared forward 
part 32 of such diameter at its forward end 
that it engage* tbe 'two rearmost expanding 
55 members 21 when they are at the rearward 
end of the tapered part 16 of the mandreL 
Secured to the rearward end of the portion 
31 is a boss 3* formed with a dxcomferen- 
tJalry extending radial shoulder 34 that faces 
60 xearwardry of the mandreL Mounted on the 
body part 11 are catch means in the faun 
of four plungers such as the phmgers 36 so 
arranged as to be sBdabfc radially and being 
biassed inwardly by springs such as 
65 springs 37. These plungers are arranged 



to engage die boss 33 and axe so 
shaped at their inward ends that they 
restrain rearward movement of the shoulder 
34 past the plungers only tmtfc the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

^ Also mounted on the body port 11 is a 
circular row of eight tube end belling ele- 
ments 40 so guided in the body part 11 as 
to be capable of radial movement only and 75 
Massed by springs such as springs 41 inwardly 
into engagement with the scop 30. The inner 
side of each element 40 is provided with an 
inclined surface 42 complementary to the 
flared forward part 32 of the stop 30 so that 80 
as the part 32 moves rearwardry past the de- 
ments 40 they are moved outwards in a radial 
direction. Each dement 40 is fanned with a 
fuiwardjy extending tongue 44 arranged to 
extend within the tube end 4 but of such 85 
length that its forward end is spaced from 
the tube plate face 5 by a distance somewhat 
greater man the thhimrsf of the wall of the 
tube 1» 

To carry out the expanding operation, the 90 
tool 10 is brought into position opposite the 
tribe end to be expanded and the mandrel 
14 inserted into the tube to the position shown 
in Figure 1, so that the bearing surface 12 
engages the tube plate face 5, the stop 30 95 
being set with its shoulder 34 forwarder of — 
the plnngers 36, the expanding members 21 
being towards tbe rearward end of die tapered 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being in contact with 100 
the forward end of the stop-30. 

The mandrel 14 la now drawn xearwardiy 
through the tool body , part 11 by operation 
of the hydraulic power 4erke so that the ex- 
panding members 21, which are held against 105 
axial movement with tbe mandrel 14 by the 
step 30 3 are caused to move outwardly into 
contact with and to expand the part of tribe 
1 which lies Immediately outside the cube 
plate 3. As tins takes place the forward pair 110 
fii the members 21 move slightly rearwardry 
into alignment wkh dbe other pair of the mem- 
bers 21* 

Once the head 15 of the mandrel 14 comes 
into contact with the expanding members 21 115 
force h transmitted directly from the mandrel 
to the stop, which is caused to move in a rear- 
ward direction so mat the plungers 36 of die 
catch means ride over the shoulder 34. The 
expanding mem bers 21 and the stop 30~move 120 
learwardly with the mandreL the members 21 
effecting progressive expandi ng of the part of * 
the tube 1 which fies within the tube plate 3. . 

As the membtis 21 ap pr oach the inner face" 
5 of the tribe plate 3 the flared part 32 of 125 
the stop psember 30 engages die infifnfrt sur- 
faces 42 upon the eight belling ele ments 40 
arid causes those el em en tB to move outwardly 
radially so that their tongues 44 engage and 
beU outwardly the projecting inner end 4 of 130 
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Jthe tnbe 1. This beKng operation ends w hen 
the mbc expanding surface 22 comes into con- 
tact with tic forward part of the surfaces 42, 
whereupon rearward inurement nf tfa» mand rel 
oirtive tD «Jbe tod 10 is positively chafed. 

1st tod 10 is now removed from the 
finished tribe, the mandrel returned So its for- 
ward position^ die tribe f*p*nding elements 
2 1 slid alone the tapered part 16 to tj*$r 
rearwirf positions* and the stop 30 restored 
to its forward position. The tool may then 
be roplied to the next tribe <p be expanded. 

Ine machine described is adapted to act 
npon s presdected size of tAe/^e diameter 
of the expanding surface 22 being appro- 
prtetriv related to she internal diameter of the 
tube! if desired die head 15 of the mandrel 
maybcinad^adMablcariaHyrft^emaKfcd 
14; fc then otto as a stop adapted by limiting 
movement of die g«pgn^ng member* axialfy 
of the tapered part of the mandrel to deter- 
mine the effective diameter of the expanding 
mcmbcai daring dm expanding Trnirttton, ttnrl 
the position of die stop being adfustribie per- 
mits variation of that effective diameter. When 
the head 15 is axiafly adjustable, it as 
tageoas to adopt a pistoaKing shaped, over- 

l^ftoc» for the securing of s *nhe end 
withm a tribe hote in the tribe plate, which 
ooomnses expanding a part of the tnbe into 
flcid-<ight contact with the waE of the tube 
hole by the farcftfe pnffingKmt of a tnbe ex- 
pra^g member through the sak) part of 
the tofae and alimitajie uoriy ag a copsemeoce 
of the pnBing^ct effecting beffing of the 
month of die free end of the tube into con- 
tact with the face of die tribe plate* 



tnbe end engaging dements which ere 
aaaaged to move radially outwardry upon 
withdrawal of the <nbe expanding means and 
so effect beUmg of the tnbeent 

4. A md as daimtd in Ossm wherein 
tte tnbe expanding means include a pfcnafity 
of expanding members fitted about the peri- 
pheryj of r tiered part of the length <if a 
nmdrel which is insenfrbk axially into she 
™p *> ** expanded and foans part of the 
wxfljdrawff means, atop means axe arranged 
to ne w irhia the tribe to be *4mMrd at a 

initial positka, catch means are 
arranged to restrain outward movement of die 
sto p mean s from the initial position unless 
die ottward force m the stop means exceeds 
a predetemined value, the stop means being 
arranged to restrain outwed axial i m m w i w ^H - 
of the said members upon outward agreement 
of the mandrel only untjt the farce exerted 
exceeds the prtrfrtmnined valne, and the tnbe 
end agagfe Amenta axe arranged fa en- 
gagement by inclined surfaces on the stop 
means whereby npoD die mandaeL moving the 
ex panding means and dsns die stop means in 
a n outw ard dfaectkm through an ararc p riate 
distance a part oftfie tribe that exteS beyond 
Aetnbe plate is engaged and belled oat by 
the belling means. 

5. A rjooj as claimed fet Oaim 4, whenein 
the expanding members axe held in dose cut- 
fcctwnh *e -tapered part of the mandrel by 
a cnxnmscnhing iprmg* 

6. A tool as dfifoed in Oaim 4 or Oaim 
5, wherein a cftp provided on die mandrel is 
adapted by felting morojient of the expand- 
ing members axiafiy of the tapered par* of 
the mandrel to determine the effective dia- 



% . ■ ~ : _ — — meter of the expanding members dmine the 

* ffi"^ ^g^gjo^tabfe for expanding operarfanT^ the poa^arf the 
W^^^^l^^ ^a^n^toper^S^ofrha, 



hofe in a tdbeyiate, wherein withdrawal 
am provided for the fcHxjbfe pnBin^ont from 
inside the tnbe end of tribe expand^ mean* 
•^^J^R.^Aawai to expand fte part 
of the tribe within the ti&e hole, and the 
withdr awal means are arranged during with- 
drawal to operate beiing means whS cfSect 
beffing of the free end of the tribe. 

3. A tool as daimed fa Claim 2, wherein 
the befling means c o mpris e a areolar row of 
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Foot the Applicants. 
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effective diameter. 

7. A tnbe end expanding tool arranged and 
aA^Jo operate substantiafly «a described 
hereinbefore with reference to, imd constructed 
s obstantjall y as shown in, the accomp any ing 
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